A 51-year-old diabetic woman was referred to our unit with a history of increasing pain in her right thigh and gait disturbance, 10 days following surgery for treatment of stress urinary incontinence with a transobturator tape. Examination elicited a tender right thigh associated with swelling and erythema. Inspection of the vagina revealed an exposed mesh through the vaginal erosion. Plain radiographs and magnetic resonance imaging revealed large thigh abscesses suggestive of gas gangrene from the pelvis to the calf. The mesh was completely removed; extensile incisions, as well as aggressive debridement of all necrotic tissue in the thigh and calf, were performed. A diagnosis of necrotizing fasciitis with gas extending to the lower leg level was confirmed. After mesh removal, abscess drainage and debridement, the patient recovered with antibiotics and daily wound care. Three months after the operation, the patient showed no recurrence of the infection.
Introduction
The tension-free vaginal tape (TVT) procedure has long been considered the gold standard to treat female stress incontinence. Since the introduction of TVT in 1995, other tapes and minimally invasive treatments have arisen. The transobturator tape (TOT) procedure was first described in 2001 as an alternative to traditional TVT procedures; TOT decreases the risk of bladder, digestive and vascular injuries associated with the retropubic route. 1 The TOT procedure entails the placement of the polypropylene mesh under the mid-urethra as the tunneler is passed through the obturator foramina. As such, the potential to damage the contents of the obturator foramen, formation of adductor compartment abscess and transient inner thigh pain are associated with the TOT approach. We report a case of a necrotizing fasciitis in the leg manifesting 10 days following a TOT procedure.
Case report
A 51-year-old woman on oral hypoglycemics for type II diabetes mellitus was referred to our unit with a history of increasing pain in her right thigh and gait disturbance. She had undergone a TOT procedure 10 days previously for stress urinary incontinence at a gynecologic hospital. On examination, she was afebrile and hemodynamically stable. Her right medial thigh was tender, swollen and erythematous. Inspection of the vagina revealed vaginal erosion and discharge from the right anterior vaginal wall, and the mesh was exposed through the vaginal erosion. Moderate tenderness was elicited on the right vaginal wall.
Urinalysis was unremarkable and the laboratory investigations revealed the following outcomes: elevated white blood count (23 600 cc), C-reactive protein (4.43 mg/dL), blood sugar (362 mg/dL) and Hb A1C level (10.5%). Plain radiographs of the pelvis and legs showed extensive emphysema with air fluid levels from the pelvis to the calf, suggestive of gas gangrene (Fig. 1) . Magnetic resonance imaging (MRI) revealed large abscesses (larger than 4 cm) in the pelvis and thighs on the right side (Fig. 2) .
Based on these findings, the decision to perform an emergency operation was made. Under spinal anesthesia, urethro-cystoscopy was normal but the mesh was migrated to the proximal urethra. Subsequently, the mesh was removed completely through a 2-0 cm midline incision in the anterior vaginal wall. After removing the mesh, the endopelvic fascia was incised and the thigh abscesses were penetrated through the incision site. Subsequently, 400 cc of yellowwhitish pus with offensive odor was drained. To manage the thigh abscess, an orthopedic surgeon performed extensile incision, drainage and aggressive debridement, including the liquefying fascia. About 500 cc of foul smelling reddish pus was released. Additional incisions of the knee and the calf were performed to manage emphysema extending to the lower leg level. A diagnosis of necrotizing fasciitis with gas formed subcutaneously and beneath the fascia of the muscles extending to the lower leg was confirmed. The incisions on the lower extremity and vaginal wound were left open with drains and packing in place, and the patient received daily repeat inspection and debridement.
After the mesh removal and abscess drainage, pus culture from the wound revealed Streptococcus anginosus, sensitive to ampicillin, cefotaxime, penicillin, clindamycin and vancomycin. The patient's wound was covered with antibiotics therapy (piperacillin + tazobactam, ceftriaxone) and daily betadin-soaked dressing in the operating theatre. A repeat wound culture, after initiating antibiotics revealed no bacterial growth and the wound, was improved. Four weeks after the operation, a secondary repair was performed in the thigh and the calf, but an anterior vaginal repair was not performed due to spontaneous healing. Three months following mesh removal and abscess drainage, the patient had no evidence of infection and returned to daily activities.
Discussion
The TOT procedure is a minimally invasive surgical procedure to treat stress urinary incontinence; it bypasses the retropubic approach and, ultimately, avoids the bladder, the gastrointestinal tract and other major vessels. 1 However, due to the anatomical route of the TOT along the obturator fossa, there have been reports of thigh and obturator abscess following the procedure. [2] [3] [4] [5] [6] [7] [8] [9] [10] However, a minority of patients experienced severe infectious complications, as with our patient. In most cases, such serious complications were due to vaginal erosion of the tape and subsequent infections, [2] [3] [4] [5] [6] [7] [8] [9] [10] and the site of infection (obturator or thigh) was explained by the course through the anatomical structures traversed by the tunneler. Among the muscles traversed, the adductor brevis is the first, followed by obturator externus and then internus. 7 The mechanism of infection in our patient was likely due to vaginal erosion.
Clinically, vaginal erosion may present with vaginal pain, discharge and bleeding, dyspareunia, dysuria and recurrent urinary infections. 11 However, it may remain asymptomatic or noticed by the patient's partner during intercourse.
The true mechanism of action of tape erosion is poorly understood and there are probably multiple factors, which include tape lying too superficial (especially in the lateral vaginal sulcus), inadequate vaginal incision suturing, wound infection, impaired wound healing and foreign body rejection. 11 Another important issue to address is the type of tape used. Birch illustrated that although porosity, interstice size and stiffness of the mesh material are important, it is the interaction at the tissue interface which is ultimately important, especially when you consider the potential complications of mesh erosion and extrusion. The ideal prosthesis should elicit minimal initial inflammation and cellular response, followed by vascular and fibroblastic infiltration. 12 In our case, the possible causes of erosion and infection could be due to diabetes mellitus, which renders the patient at a higher risk of infection. However, we could not identify any surgical error or fault in the mesh material (monofilament polypropylene) used. In this case, the vagina was the likely the source of infection. This finding is supported by the fact that anaerobic Streptococcus anginosus (S. milleri group), which is commonly found in the mouth, throat, gastrointenstinal tract and vagina, was cultured from the abscess supports this. 13 The S. milleri bacterial group produces toxins, inflammation and toxic shock-like syndrome similar to group A beta-streptococcus, and appears to be a pathogen that causes abscess and serious complications, such as necrotizing fasciitis and sepsis accompanied by disseminated intravascular coagulation. 6, 14 In other case reports, Chlamydia, 3 streptococcus viridians, 4 Peptostreptococcus, 5, 9 Bacteroides fragilis, Fusobacterium nucleatum, Staphylococus epidermidis, Streptococcus intermedius, Streptococcus agalactiae and Candida albicans 9 were cultured from the abscess in the thigh and obturator, suggestive of a vaginal source of infection.
Necrotizing fasciitis is a severe form of soft tissue infection that primarily involves the superficial fascia. It may be due to insults to the integumentary system, or from hematogenous spread. It may spread rapidly to involve the whole limb. For these reasons early debridement and antibiotic therapy are essential to avoid a fatal outcome. Most patients have some form of chronic debilitating diseases, such as diabetes mellitus, alcohol abuse and renal insufficiency. Of these conditions, diabetes mellitus was the most common, present in 57% of patients. 15 The clinical presentation entails progressive skin changes. Early on, only tenderness, swelling, erythema and warm skin are present. In addition to common presenting symptoms, such as swelling and redness, patients have severe pain, high fever, hypotension and other signs of systemic toxicity.
The diagnosis depends on recognition of the characteristic rapidly progressive clinical course. In addition, during wound exploration, loss of fascial integrity along the tissue planes and frank evidence of muscle involvement are also diagnostic. Imaging studies, such as computed tomography (CT) or MRI, cannot visualize necrotic tissues, but they will often show extension of inflammation, abscesses and gas. Our patient had severe infection of the deeper tissues on her right thigh and rapid spread along the fascia to the lower leg within days after the TOT procedure. Plain radiographs showed extensive emphysema from the pelvis to the calf, with air fluid level in the right thigh, suggestive of thigh abscess and gas gangrene. An MRI was performed subsequently and it was useful in rapidly establishing the diagnosis of necrotizing fasciitis with thigh abscess, and its use should be considered in patients with apparent signs of tissue infection or thigh abscess after placement of a TOT. 8 Flam and colleagues reported that immediate debridement with wide incision and excision of all necrotic tissue and extensive fasciotomy where indicated, with complete removal of the tape are essential, followed by vigilant surgical re-examination of the infected area. 6 In addition, the authors recommended broad-spectrum antibiotics and hyperbaric oxygen therapy (a "high dose oxygen inhalation and diffusion therapy") to manage severe necrotizing infections with rapid progression and systemic toxemia. Our patient improved with immediate muscle debridement and fasciotomy; the wound was covered with broad-spectrum antibiotics and dressed daily with betadin without hyperbaric oxygen therapy.
Conclusion
All patients who undergo the TOT procedure should be informed of the risks of erosion and infection. In addition, they should be educated to be vigilant about pain and vagi- nal discharge, which may be the first signs of severe infectious complications.
